Neurocysticercosis is the most common parasitic infection affecting the central nervous system, usually involving the brain parenchyma, intracranial subarachnoid space, or ventricular system. In rare cases, there is involvement of the spine (vertebral, epidural, subdural, arachnoid, or intramedullary). Even in endemic regions, this variant is rare, with an incidence below 5% of all patients. The diagnosis is made based on the symptoms, which can be very unspecific, imaging and CSF analysis, with biopsy as a possibility. Treatment is usually curative, but important deficits can develop, due to compression of the spinal cord or nerve roots, arachnoiditis, or meningitis. We present the case of a patient who developed this entity, with poor clinical scenario, and review the literature on the topic.
Introduction
Human cysticercosis is a systemic infestation caused by Cysticercus cellulosae, the larval form of Taenia solium. Neurocysticercosis (NCC) is the most common parasitic infection affecting the central nervous system, [1] [2] [3] [4] usually involving the brain parenchyma, intracranial subarachnoid space or ventricular system. In many cases, the infection is selflimited and diagnosed as an incidental finding. The spinal variant, however, even in endemic regions is rare, with an incidence of around 1 to 5%. 1, 2, 4 Less than 200 cases have been reported so far.
1,3
We report the case of a patient who developed this rare form of NCC, with unusual clinical findings, and review the literature about this entity.
Case Report
We present the case of a 57-yearold woman, presenting with a 3-week course of headache and posterior neck pain, initially relieved with analgesics, but that have worsened recently. She developed episodes of disorientation and intermittent fever during the evening. The patient also complained about low back pain, irradiated to the right inferior limb. There was no previous history of chronic pathologies, neither cancer nor inflammatory conditions. The physical examination showed only a mild nuchal stiffness, aside from intermittent fever.
The initial CSF evaluation evidenced mild elevation in the leucocytes (11 cells/μL), with 100% of mononuclear cells, extremely low glucose levels (2 mg/dL), and elevated protein levels (100 mg/dL). The CSF culture was negative. The serum examination was uneventful, and the inflammatory tests were negative. Thoracic X-rays were also normal.
We performed a Magnetic Resonance Imaging (MRI) of the brain, which was normal, and of the entire spinal canal, evidencing multiple intradural, extra-spinal cystic lesions from C4-C7 displacing the spine posteriorly, with a weak impregnation by the gadolinium. There were also lesions with the same features at the levels of T12 to L1 and from L1 to S2, surrounding the neural roots (►Fig. 1-2).
Empirically, she received treatment for tuberculosis during four weeks, with partial remission of the symptoms. We repeated the neuroimaging of the spine after 30 days of treatment, evidencing that there was no improvement. The new CSF examination revealed persistence of low glucose levels and high protein levels (Cells: 11 cells/μL; monocytes: 95%; neutrophils: 5%; Glucose: 5 mg/dL; Proteins: 60 mg/dL; Lactate: 52 mg/dL), with persistent negative culture. Serum examination evidenced increased inflammatory markers. Thus, we decided to perform a biopsy in one of the lumbar lesions. The biopsy was compatible with spinal neurocysticercosis. The patient received therapy with albendazol plus steroids and is currently recovering very well (►Fig. 3).
Discussion
The first case of NCC involving humans was described by Paranoli Rumi in 1550, 1, 3 the disease in the Southwestern United States in recent years, especially among recent immigrants.
3,5
Human cysticercosis is a systemic infestation caused by Cysticercus cellulosae, the larval form of Taenia solium.
1 The parasite's life cycle is well known, as pigs are the intermediate host and humans are the definitive (or occasionally intermediate) host. NCC typically results from the ingestion of cysticercal eggs in food contaminated by human or porcine feces. During digestion, gastric acid releases the larvae from the eggs, which penetrate the intestinal mucosa and follow to the bloodstream, where they primarily deposit in muscles, brain, and the eyes. Spinal neurocysticercosis (SNCC) can be classified according to the anatomical location of the cysticercus in the spine: extra-spinal (vertebral) or intra-spinal (epidural, subdural, arachnoid, or intramedullary).
2 Among these, the most common location of SNNC is the subarachnoid space, in 80% of all cases. 2, 7 The intramedullary type is quite rare, accounting for the remaining 20% of cases (only 53 cases have been reported until 2010). 2 Inside the spinal cord, cysticercus usually distributes in the thoracic cord, with a few cases involving the cervical and the lumbar cord. 2 The epidural occurrence of NCC in the spine is exceedingly rare. This distributional mode of cysticercus supports the hypothesis that intramedullary cysticercus comes from the blood circulation, because the thoracic cord has a lot more blood supply than other segments of the spinal cord. However, some authors believe that intra-medullary cysticerci could migrate to the spinal cord via the ventriculo-ependymal pathway.
2 Regarding the intradural extra-medullary SNCC, one hypothesis given for Cysticercus larvae descending into this space, is the retrograde flow through valveless epidural venous plexus, which may conduct blood in any direction under the influence of intra-abdominal and intrathoracic pressure variations.
1,7
Nevertheless, the location of a subarachnoid spinal cysticercal cyst is not necessarily fixed. Studies have demonstrated the migration of the cyst during myelographic procedures, similar to what happens in the ventricular compartments. Thus, the time between neuroimaging and excision should not be long, to ensure that the lesion will be within the planned surgical field.
3
The reason that the incidence of the disease in the spinal canal is so low when compared with the cranial infection is not clear. Queiroz et al proposed that the CSF reflux at the cranio-vertebral junction can prevent the spinal dissemination by propelling the floating cysts back to intracranial space. 1, 3, 8 Although the larval migration is prevented by CSF reflux, this portal remains the most important mode of entry for Cysticercus larvae to the spinal territory.
1,7
The clinical scenario varies accordingly to the region affected, as well as the size of the lesion, and, eventually, an inflammatory process due to the cysts degeneration.
1,3
There might be myelopathy or radiculopathy due to mass effect, or arachnoiditis and meningitis, as was the case in our patient.
1,3,5 Extra-medullary disease, especially in the lumbar region, tends to give rise relatively slow and insidious onset of symptoms, whereas an intramedullary lesion in cervical canal produces fast and early deterioration.
1
Most patients experience a progressive worsening course, that can vary in duration from one week up to many years.
2
Common clinical manifestations include pain, paraparesis, spasticity, bowel and bladder incontinence, and sexual dysfunction.
The diagnosis is based on the clinical course, imaging findings, CSF characteristics, and sometimes, biopsy. Since approximately ⅔ cases of SNCC occur in presence of concomitant cranial involvement and more than 50% of patients with intramedullary SNCC have evidence of T. solium infection elsewhere, an entire neuro-axis evaluation should be considered. 1, 5, 8 Nevertheless, isolated cases in the spine have already been reported.
1,5
The MRI is the best imaging technique to access SNCC. As proposed by Ratnalkar et al, 9 there are 4 different stages of the disease, each with different findings, as follows: (1 The use of gadolinium-enhanced MR images usually distinguishes the type of subarachnoid involvement, with a rim enhancement of a discrete intradural-extra-medullary cyst and a homogeneously enhancing sheet-like arachnoiditis.
5
Some associated findings, like syrinx or infectious syringomyelia are caused by a combination of the effects of arachnoiditis, inducing subarachnoid adhesions, parenchymal circulatory insufficiency, and spinal cord atrophy.
5 Myelographic studies, like post-myelography CT may be useful for detecting small subarachnoid SNCC lesions, although bringing risks of arachnoidal scarring and obstruction of CSF pathways. 3 In the case of our patient, the lesions exhibit the characteristics of the vesicular stage, as well as some subarachnoid adhesions. The CSF findings often show increased protein levels, a low (even undetectable) or normal glucose, moderate lymphocytic pleocytosis, and eosinophilia.
2,4 Cytologic examination may demonstrate high variability and atypia similar to central nervous system lymphoma. 4 Cysticercal antibodies found in CSF by ELISA have a high sensitivity (87%) and specificity (97%), as opposed to sensitivity of 50% and specificity of 70% for serum serological studies, being a mainstay in the diagnosis. 1,2,10 In our patient, the CSF was compatible with an infectious process, initially thought to be tuberculosis. Sometimes, excision and histopathological examination remains the only definitive method of confirming the diagnosis. The typical histopathological findings of NCC, are the presence of dead or active translucent cysts with eosinophilic lining.
1 The cyst is surrounded by a collagenous capsule that corresponds to the parasite itself. In the form known as cysticerci, an encystment of cysticercus larvae is seen. It is comprised by the tegmentum, the outer layer, covered by fine hairlike projections. Initially the cyst wall contains numerous ellipsoid vesicles and an inner loose fibrillated matrix made up of a network of canaliculi, representing the excretory system of the parasite, along with fascicles of muscle from the parasite, nucleated cells, scattered calcareous corpuscles, and occasional foci of calcification. The cyst's fluid is clear and there is an invagination in its wall corresponding to the scolex of the parasite. The cysts are usually surrounded by clear fluid and chronic inflammatory cells (neutrophils, eosinophils and giant cells), which is mild while the cyst wall remains intact and the organism is alive, but intense after the parasite dies. 5 Calcified cysts can be seen in late and inactive stages. The meningeal thickening and signs of arachnoiditis are also common. 1 Also, clusters of subarachnoid cysts can appear, and are referred to as "cysticercosis racemosus."
The differential diagnosis should include hydatid cysts, tuberculosis, simple/complex arachnoid cysts, dermoid cysts, sarcoidosis, or subarachnoid neoplasm (primary or metastatic). 
16
Cysticidal drug therapy has been criticized by some clinicians because treatment associated parasite death leads to an acute, severe inflammatory reaction in the surrounding brain tissue, increasing intracranial hypertension and potentially leading to the death of the patient. 17 Simultaneous administration of corticosteroids ameliorates the secondary effects of headache and vomiting that may occur during cysticidal drug therapy, which are associated to the destruction of parasites within the brain and spinal-cord and are reliable indicators of drug efficacy.
18
Close and frequent neurological assessment is very important due to the possibility of acute neurological deterioration from the inflammatory response as the parasites die. 1, 19 If this happens, the neurosurgical team should consider surgical decompression of the spinal canal. The other indications for surgical treatment are severe and progressive symptoms and failure of medical management. 1 Alsina et al, evaluating six cases of SNCC, suggested that medical treatment only appears to be a less viable option, due to the progressive neurological deficits of their patients. 3 Other authors advise that surgery is the procedure of choice only when diagnosis is in doubt, otherwise, medical treatment has its advantages.
2
The outcomes in patients with SNCC are thought to be related to the location (intramedullary or extra-medullary; cauda equine, or spinal cord levels), severity of inflammation (arachnoid scarring or parenchymal injury), and chronicity of symptoms/time to treatment.
